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E. |. ou PonT nzulzl?&;uas & Company

WILMINGTON, DELAWARE 19898
ENVIRONMENT AL GUALITY COMMITILE . March 4, 1983

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

U.S. Environmental Protection Agency
TSCA 8D1

P. O. Box 2060

Rockville, MD 20852

Gentlemen:

Health and Safety Data Reporting:
ITC Eleventh Report

On behalf of E. I. du Pont de Nemours and Company
(Du Pont), I am pleased to submit the attached health and
safety studies for the ITC Eleventh Report listed chemicals
published at 47 Fed. Reg. 54626 (1982).

Please note that Du Pont is submitting both con-
fidential and non-confidential copies of the reportable
health and safety studies under 40 CFR 716.16.

Very truly yours,

Y

Robert R. Bonczek
Director of Safets, Health
and Environmental \ffairs

RRB :mdm
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T ’ Hedical Resesrch Project No.
;;fi/" The

city of Dioxolane and Its Derivatives

The toa:l..g’ity of dioxolane (A-].ﬁz’).:' da1(beta-hydroxy-
ethyl)formol (2-163) and polydioxolane (A-164) vas tested
by feodips large doses (approximatoly 1200 mg./Xilo for A-1€2
and A-163 and 600 mg./Kilo for A-164) to rats. Fifteen doses
vore given over a period cf three veels.

Tvo groups of dioxolsne-treated animals and one
group of di(beta-hydroxyethyl)formol animals failed tc gain
voight, otherwise there was no abtpormality noted in the
behavior of the animals, no effect on the blcod picture, and
no effect on the kidneys as determined by urine examinations.

NHo gross or micropathology vas found in & ropresenta-
tive selection of snimals on vhich extensive pathology studies
vers made.

These preliminary tests indicate that the three
coxpounds are not highly toxic since s failure to gain veight
vas the only demonstradble result of feeding very large doses
of A-162 and A-163 to rats, vhile half the dosage of A-164
had no i.ﬂrlmco on the grovth rate.
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Medical kesearch Project No.
The Toxicity of Dioxolsne and Its Derivativos

The toxicity of dioxolane (A-162), dAi(bota-hydroxy-
ethyl)formol (A-163), and polydioxolane (A-164), vas tested
by feeding large doses of thess compounds to rats and observ-
irz the animals for generei signs of toxicity, wveight changes,
blood changes, changes in kidnay-tunction en( gross and micro-
scopic pathology.

A-162 Dioxolane A ('1 v

Ten rate vere given 0.5 cc. of a 5C% aqueous solution
of dioxolane for 15 doses over a perioc of three veeks and asia.
from a slight discomfort folloving each treatment, the animals
did not exhibit any untoward signs during the three waseks,
except a fallure to gein in veight.

An additional five rats vere given the same dosage of
dioxolane for 15 trectmenta. This group feiled to shov a
norme’. gain in weight. No anemia developed as & result of these
treatments and urine examinations made frequently failed to
detect any sbnormality of kidney function. MNo significant
gross or microscopic patihology was fourd in the lungs, stomach,

liver or kidneys of thesse animels.

A-165 Di(Beta-Hydroxyethyl)Formol .% %'~
Tcn rats were given 0.5 cc. of & 505 aqueous solution

of 4loxolane for 15 dotces over a period of three weells. These
aninmals showed no adveprse affects of the treatment excent a

feilure to gain wveigh: nroperly.
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An additional five rats recaived 15 similar doses
for a period of three weeks. This group gained veight satis-
factorily and shoved no evidence of demags to the blcad or
kidneys. Nc gross or microscopic pathology was found vhen
the animals vere sacrificed.

4-16% Polydtoxolane A £ /¢

Ten rats vere given 0.5 cc. ol a 25% aqueous so’ution
of polydioxolane for 15 treatmonts over a periocd of three weeks.
These animals gained wveight satisfactorily and behaved normally
in other respects. No gross patholagy was noted at autopsy.

An additionsl five rats were given the same dosage of
polydioxolane for 15 doses. These galned weight satisfactorily
and shoved no evidence that the blocd or itidney function had
been affected by the polydioxolane. No gross or microscopic

pethalogy vas found vhen these animals wvere sacrificed.

AJP:as3
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WEDICAZ RESEARCH PROJECT NO. <
FOZICITY OP 1,3-DIOXOTANK Lo
as r
1. T~

%he toxicity of 1,3-dicxolane was investigated driefly
under Hodical Research Project MR-95 in 1981. At that tims, fif-
teen rets vere treated fifteen times over & threes-wveek period
vizh 0.5 ml. of & 508 aqueous solution of 1,3-dioxolans by
stomach tube. The rats showed no veight loss, or gross evidence
of 111 affects. Red dlood cell cou..s and urine analyses carried
ocut on five of the rets shoved no abnormal variation. The rats
voro saorificed for post mortem exsmination, vhich revealed no
gross or micropethology of the lungs, atomach, liver, or kidneys.
Tvo rets vere given 0.5 ml. of undiluted 1,3-dioxolane by stomach
tube daily for four days. When killed six hours after the fourth
trestzent, they shoved congestion and hemorrhage of the stomach.

- 1,3-
dioxolane required additional toxicity information. It vas,
therefore, decided to supplement the adove experiments vith the
investigations detailed in this report.

II. SCOPR OP THE EXPERIMENTS
The experiments ma; be divided into three categories:

(1) a further investigation of the orel toxicity; (2) an in-
vestigation of the effect of liquid 1,3-dioxolane on the skin
and oyes; and (3) an investigation of the effects of chronic
exposure to vapor concentraticns of the order of 100 p.p.m.

The semple of 1,3-4ioxolane used throughout the experi-
ments descrided in this report vas supplied by and
vas charecterized as

00C002
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8. Acute: 3ix rats vore givon single dcses of 1,3
dioxolane by stomach tube. The dosage schedule vas

as follovs:

Rat _No. Dose Result
p § gg Died

p Survived
%ggg £390 Survived
10910 1590 ng/kg Survived
10903 1060 mg/kg Survived

Rats 10303 and 10910 shoved no 11l effscts. Rats
10911, 10835, «rd 10992 shoved signs of discomfort,
vith 10902 shoving veakness in the hind legs, but all
recovered vithin 28 hours. Rat 10894, vhich received
8060 mg per kg of body weight, exhibited incressing
signs of veakness, lost consciocusness, and died vith-
in 30 hours. Autopsy of this rat revesled slight
congestion of the lungs, and congestion of the
stoaach. MHicroscopic oxamination shoved the conges-
tion of the staumach to bs confined to the glandular
portion. The surviving rets when killed 8130 shoved
pale thickened mucoss and oxcessive mucous seoretion
. in the stomach, which was in most cases edematous,

infiltreted with lymphocytes and eosinophiles, as
voll as fooally eroded. The approximate WHFD vas,
therefore, found to be 8060 mg/kg.

. Chronic: Six rets vere each given 1600 mg per kg of
1,3 dioxolane daily by stomach tudbe, five days & veck,
for a total of ten treatments. Thus, esch rat receiv.

00003
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s total sccumulated dose of 16,000 mg/kg, or spproxi-
mately tvice the MFD. Two rets lost veight, but the
remeining four shoved & 9light gain. The rets
shoued no 11l effects and vere finslly killed tox{
dsys after the tenth treatment. Neither gross nor
uicroscopic exanination of the tissues revealed any

pathology.
2. gkip Qohtsot

Undiluted 1,3 dioxolane vas spplied three times within
20 hours to a 2 sq cu area on the uppsr part of the back
of tsn guines pigs. Ko irritation csourred.

2 ml/kg (2.1 gu/kg) vere rubbed into s 25 sq cm area
of the shaved skin of the back of the neck and shoulders
of six redbbits eight times in & pericd of oleven days.

A total sccunulated dose of 16,800 mg/kg vas, therefore,
spplied to the skin. The results vere as follovs:

Trest. No.

5-8

Pays Recovery
12

16

19

Result
Skin vas slightly red in 6 rebbits.
Skin vas red in 6 rebbits.
Skin vas thick and bdrown vith marked
erythems and iaflammation (vith
exudate cn one). One reddit died.
Ceuse vas not clesr.

Skin had scabs snd vas crecked and aore.

Sores vere almost hesled.

Thres redbits shoved 1mgur. thiockened,
@gray ares of skin - vere killed.

Tvo rebddbits shoved thickened skin dut
11ttle sign of injury - vere killed.

00C004




3.

8.

Gross and microscopic examinstion of the tissues of
thres rabdits killed on the sixteenth day of recovery
period indicated that the coripm of the skin vas
thickensd, relatively avescular, and covered by a
thin layer of dried fibrin and pus. The spleen, liver,
apd kidney shoved no pathology.
Bffect on the Eye
Gne drop of undiluted 1,3 dioxolane wvas put in the
ight oye of five redbits. One half hour later there
vas & slight roughsaing of the cornmea and congostion of
the conjunctival vessels in all radbits, vith edems of
the 1ids in one. The eyes of thres rebbits vere normal
vithin tvo days, but those of the other tvo continued to
shov aigns of irritation until killed six days later.
Inbalation Foxiolty
8. Procedure _
Four dogs vere observed over s period of six vecks
prior to exposure to 1,3 dioxolame. Normal values
for dlood pressure, pulse rete, respiretion rete,
body temperature, hematology, and blood and urine
chemistry vere ostadblished fo ch dog during this
control pesriocd. The dogs vere then exposed to con-
centrations of 1,3 dioxolane, ranging from 62 to
156 p.p.m. and averaging 112 p.p.m. for l& wveoks.
The exposure took place in a 10 cubic meter chamber
for six hours a day, five days o vee:.
The concentration of 1,3 dloxolane in the gas
chamber vas measursed by taking samples threse *imes

00C005



Guring esch exposure period and anslysing thems hy a
sethod developed by ° 8 and desorided in the
eppendix to this roport. 7The averege of the three
anslyses ves oconsiderod to de the averego ooncen-
tration threugheut the siz-hour exposure.

31004 press..e, pulse sete, respisetion rele, axd
%ody tempereture measurements vere mede defore and
after each exposure. Blood and urine seaples vers
teken at tvo-veek intervale for microscopic exsmine-
tice and chenicel anslyeis.

Aftey sixty-eight exposures to 1,3 dioxolane
vapor, the tyestaent vas diseontinued for three
vesks before the dogs were sscrificed for psthologicsl
exasination.

. Results
(1) Oiroulatory Bffectss Quality control charts
vere constructed for systolio pressure, diastolio

pressure, end pulse pressure (Pigures 1, 2, 3,

and 4). JNormsl values for esch dog vers celou-

lated from medsurements masdo during the pre-
exposure obeervation period. JFrom these messure-
mente stetisticel limits of noresl varistion in

dlood pressure vere csloulated, and lines vere

pleced 1n such & position on the ocontrol charts

that the prodadility of points falling outside
the lines through chanco alone would do less
than ) in 1,000.
In order to condense the dats, each point COCQ06
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slown in Pigurss 1 t0 § yepressats the averege
of four consecutive bBlodd pressure messuremsnts.
This feot vas talzen into sccount in eeloulsting
the values of the limit 1linss on the eontrol
charte.
. The systolie pressure yemsined fairly steady

W& exposure for thres of the four dogs.
Dog B shoved & rise in the sscond veek and o
subsequent Arop .a the £ifth veek. The disstolic
pressures of all the dogs showed a tendensy to
fsll. This drocp bectms statisticslly significant
for Dog A 1n the eixth veek of exposure, for
Dog D in the sesond veek, for Dog B in the fifth
veek, and for Dog P in the thirteenth week. The
sherp drop in systolio and diastolic pressures
of Dog B ocacurred during & period vhen the dog
shoved & rise in body temperature. It is,
therefore, probadle that Dog B ves also suffering
from iUw results of an infection. The puls
pressures of all dogs shoved & atesdy trenu
upvard, becoming statistioslly significant only
in the lsst tvo veeks of exposurs.

Aftor the doge vere remsoved from exposuve,

the systolic prossure remsined norsal, and tho
diastolic ané pulse pressures of sll the dogs
peturned to vithin normal limits vithin two 00C011
vesis.
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n'upmuca reto vere not odserved throughout

eXposure .

(2) Bffoct on Body Tempereture: There were mo sig-
nificant changes in the dody tempereture of
Dogs A, D, and F. The temperature of Dog B vas
1 to 2 degress above normal detween the second
and the £ifth veeks of exposure. This rise vas
belisved to be caused by an infection.

(3) Netabolic Bffects:

(s) Weight: %wo of the dogs (D and P) retained
essentially the ssme veight throughout

| exposure. The other dogs (A and B) gained
2 and J 1bs. respectively.

(b) Blood Sugsr: Blood sugar valuss vere
deternined on fasting dogs apd normsl vslues
vore obdbtained throughout the exposure and
recovery poriods. No sugar vas found in the
urine.

(d) Hematological Bffects: There vas no significant
veristion in the numdber or morphology of the
erythrocytes or leukocytes.

(5) Pathology: The dogs were electrocuted and
sutopsies performed. MNicroscopic examinations
were made of the heart, lungs, spleen, pancroas,
livesr, kidney, and adrenal. No psthology vas
found vhich could be sttributed to 1,3 dioxoianc.
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RIRCIERION
Vhen given Yy moath, 1,3 diuxolane vas relstively nomn-

toxio for rets, 20> vas it possible ¢0 denonstrete systemio
taxic effects by the daily application of 2 xl/kg of 1,3
dioxolane to the skin of rebdbits, five days s veek, for e
totsl of tsn applications.

Severe 1003l irritsticn of. 26 skin resclted frx the
ropsated spplication of 1,3 dioxolans to rebhdits. This ves
folloved by marikcd taloxening snd hardening of the skin at
the site of spplication. A similar reacticn ogours after
the repssted spplication of gasoline to rabdit skin, and is,
therefore, probabdly due to defatting and 4drying of the akin,
rathor than to & specific chsmical effect.

It 18 apparent, therefore, that the local effect of
1,3 dioxolans on the skin is not unigque. But since 1,)
dioxolane is capabdle cf lidersting formaldehyde on hydrolysis
and some individuals Are seasitive to forucldshyde in ox-
tremely lov concentvation (1:8,000,000), occasionsl sensiti-
gation dermatitis may s encountered. In viev of the fact
that 1,3 dioxolane i3 8 locsl skin irritant, it is not sur-
prising that it also produces irri%ation of t.ho eye.

The ohronic inhslation sxporizents oa €ogs revesled that
exposure to & cancentretion of approximete.y 100 p.p.m., six
hours & dsy, five dzys & vaek o1 tamce and & half months,
produced & charecteristic set of circulatory changes vhich
ver~ ccnsistont in all four dcgs. These vere 8 relatively
prompt lovering of the dicatolic pressure in three of mooco '3

. &e o albawm bera
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to six weeks of oxposure, and after thirteen veeks of expo-
sure for the fourth Gog, and 8 slov rise of pulse pressure
which hecame statistically significant after thirteen to
fourtesn veeks of exposure.

These oirculstory ochaonges vere not 8ssosiatid vith any
denanstredle pathology at autopsy. On the othor hand,
similar oirculatory changes 414 not ocour in other dogs.
not exposed to 1,) dioxolars, vhich vere under obassrvation
et the sanme tims. Wo therelrore associate the observed
éirculatory eoffacts vith the inhalation of 1,3 dioxolane.
Such effects, vhile non-specific, have in other instances
precedsd the ocourrence of organ pathology snd are, therefore,
taken 83 &n indication of beginning toxic action. The
ultimate 3ffects of continued exposure camnot, of course,
be predicted on the basis of the earliest effects.

Soms guidance in interpreting the possidle toxicity of
1,3 dicxolane by inhalstion may be obtained from a considere-
ticn of trichlorethylene. Exposure of dogs in the

' to concentretions of trishlorethylene avereging
spproximately 200 p.p.m. csused a prompt rise in pulse pres-
sure end 8 slovw fall in disstolic pressure (HR-58 report).
O0n the basis of human experience, the generslly accepted
meximun ellovadle corcentretion for trichlorethylene 1s
usually et at 200 p.p.a. There is no implication that
1,3 41oxolane and trichlorethylene producs the same ov smjh.ﬂ(‘!“ ' p
lar physiologilesl effeots, but thers is a suggestion by SR
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88 lov as or lover than 100 p.p.a.

T0 Do on the aafe side, it 13 suggozted that 1,3
diaxolance should aot be used o recommencid for uso at the
present time in applicatichs vhere good ventilation cannot
be obtained. It 1is aleo suggested iat coapany employees
vorking vith 1,3 diocxolane should be sudjected to pericdic
medical examinatica, including standard dlood pressure
assasurasnt, 30 that accurate informatian on the affect of
1,3 dfoxolens on human Bedngs can be acoumulated. If any
physiologicsl atnormslities attribated to exposure to 1,
dioxolans are uncavered, an atteapt should be made to
correlate them with ths type of axposure as well as its
soverity and duration.

MEDICAL SUPENVISION OF WONKERS

Because of 1ta potentisl ability to affect the circuls-
tory sjystea, oortain precautions 3culd Yo taken in areas
vhere vorkers may be exposed to 1,) dioxolans. It is recom-
mnended that workers vho shov any aigna of pre-ezistent oir-
culatory atnorwslity should not de asaigned to an sres in-
volving exposure. It would de advisadble to have & mediosd
ozsminaticn, including standard dDlood pressure Bessurensats,
on 81l exposed vorkers at acnthly intervals. The blood
pressure values should de Mecorded on gontrol chart

in oxder that abnoraslities san be Teadily

detocted. Any person shoving an adnorwel 4disstolic pressure,
pulse pressure, or diastolic PressuUreIpuLlse PIEssUTe GO0
should Do re-examined vithin cne week, and {f the atmovmelity
hes persisted, an iavestigation should de mede iato its

00CO15
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cause. JIf it appoars likely that the abnoremlity has resulted
from exposure to 1,) dioxolans, the vorkez should be tempo-
sarily removed from oxposure until he has complotely re-
coversd, and at the sams time an effort should bo made to
sednce his future occupational exposure.

Dermatitis fron skin cuntact with 1,3 dioxolane should
bo avoidable by recomending scrupulous vashing of the skin
vith scap and vater as acon as possible after oontaot.
Contaninated olothing and shoes should not de vora agsin
until thoroughly decontaminated. The possibility that some
vorkers vill shov 8 sensitizaticn dormatitis to the small
amounts uf formaldehyds 1lidberated by hydrolysis of 1,3
dioxolane must be born in mind. Suoch individuals wvould
prodably have to be compiately removed from exposurs.

We believe 1t is vorth eaphasising that good medical
Teords on vorkers exposed to 1,3 dioxolane vill provide an
invaluadle extension to the toxiocity dats which ve have
obtained by animal experimentation.

SUNARY
The minimum fatal doss of 1,3 dioxolane for rats vas

found to de 8060 mg/kg of body veight vhen the compound vas
given orelly. The principal effect of large single oreal
doses of 1,3 dioxolans appears to Be & congested and thickenmed
mucose of the stomach. Chronic treatment consisting o” ten
doses of 1600 ag/kg sach 4id not produce any detectadle
pathology.

Inhalation of air containing an sverage of 112 p.p.m.
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end renging frex 62 to 1%6 p.p.m. for six hovrs & day, five
days a woek, over 8 pericd of thres ant cns-hslf months,
csused in four dogs 8 statistically significent 281l in
diastolic preossure and a more delayed rise in pulse Pressare.
Significant chsnges in pulse rete, respiretion rate, and
body temperature, as well as motadolic, hematologic, and
pathologic changes, could not be detected.

Rubding 2.1 gn/kg cf 1,3 dtoxolane into the tkin of
7abbits over a 25 sq om ares oight times over a periocd of
elevan days caused acute orythems, inflemmaticn, craecking,
and thiockening of the skin, dut no injury to the organs
through absorption of the compound. Instillation of om
drop of 1,) 4dloxolane in the rabbit eye caused marked
irmitation and conjuactivitis vhaich persisted froa two to
eix days.

Colleotion of Sample: A 10 to 15 liter ssmple of air acn-
taining 1,3 Dioxolane 1is drevn from the chamber it 8 rete

of approximately 0.5 liters per ainute through three bubblers
connected in series and each containing 25 ml of ice cold
distilled vater. Ths dDubdlers are kept cool by immersion in
an 1co bath.

Bethod: 1.0 al of the sample contsining 1,3 diocxolane is
added to 10 m) of K,80, resgent (8 parts B 30, to 1 part R,0)
and mixed voll. 0.8 ml of M alooholic 4~ Nephthol is than
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addsd vith further mixing. The mixture is heated in a Poil-
ing weter bBath for 10 minutes and ¢ooled. A yellov color
with greenish fluoresconce develops in the presence of

1,3 dioxolane. The test solution is resd in tho Coleman
Spectrophotometsr st 420 ap® sgeinst & blank contsining 10 ml
sulfuric acid reagent, 1 ml vater, and 0.8 ml A- nsphthol
reagont. The concentration in the sample is caloulated by
conparison vith a standard curve made from the anslysis of
knovn amounts of 1,3 dicxolane.

etrogrephioc anslysis shovs an adsorption maximum at about
ap, dbut becsuse of practicsl considerations, 420 mp vas
found to be more satisfagtory for routine determinations.
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Sesults: Tables I and IT.

srmery:  1,3-Dioxolane was tested in Salmonella typhimurium strains TA 1535, TA 1537, TA 1538, TA 98 end '"A 100 in con-
artrations up to 10,000 ug rer petri plate. The compound was not mutagenic in the microbial assays either in the
rasance or absence of a liver microsomal system i.e., it did not significantly increase the spontaneous mutation
vzcuency.
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MUTAGENIC ACTIVITY OF 1, 3-DIOXOLANE IN SAU&ONELiA TYPHIMURIUM STRAINS
TA 1 TA 1 TA 1 TA AND TA 100 WITH METABOLIC ACTIVATION

Histidine ¥ Revertants Per Platei*

Compound Added TA 1535  TA 3557 TA 1558 TA OB  TA 100

pistilled H0 : 1% 12 .20 39 15
-S.9¥% 6 7 1 23 11k
1,3-Dioxolare pg/Flate
2000 n 9 9 21 b7 117
4000 " 1 16 19 33 112
6000 " 16 n 17 35 117
8000 " 7 a 17 35 109
10,000 " 13 8 1 35 117
2AA  pg/Plate ' .
.5 " ' 768
10 " 309 1636 1706
100 " 846

2AA = 2-Arinocanthracene, positive control.
# = Test plate without 8:9 activators.

#» = Average of two plates.
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MUTAGENIC ACTIVITY OF 1,3-DIOXOLANE IN SALMONELIA TYPHIMURIUM STRAINS

TABLE IT

TA 1l TA 1 TA 1 TA AND TA 100 WITHOUT METABOGLIC ACTIVATION

Compound_Added
Distilled HZ0 ' ' 5
1,3-Dioxolane pg/Plate
2000 " €
4000 " 1
6000 " 12
8000 " 1k
10,000 " 6
MNNG 2 ug/Plete 1827°
QAAc 50 "
oxFr 25 "

Histidine * Revertants Per Plate*

9 12

7 9

8 7

12 7

8 8

5 8

1125

1047

17

16
22
29
25

.19

1418

TA 1535 TA 1557 TA 1538 TA 9B TA_100 _

120

125
100

108
15

112

2149

MNNG = N-Methyl-N'-Nitro-N-Nitrosoguanidine, positive control.

9AAc = 9-Aminocacridine, positive control.
2NF = 2-Nitrofluorene, positive control.

% = Average of two plates.

pddde €5 (3



CERTIFICATE OF AUTHENTICITY

THIS I35 70 CERTIFY that thw misroimeges appearing on this microfiche ere sccurate
and complete reprodustions of the records of US. Envhroamental Protastion Agensy
doecuments as dalivered in ths regular course of business for microfiiming.

;. ’ )

Date produced é~ ‘Z - c’{f ) C} %Mé‘%;gﬂéglib; .
GRS

Place___ Rockvills W

) \nformatics




